Multiple sclerosis (MS) is a recurrent inflammation of the central nervous system white matter leading to myelin destruction and progressive neurological impairment.
is derived from the resin secreted by the leaves and flowers of the plant.
Cannabis contains over 400 compounds among which are nearly 100 cannabionoids. 6 Delta-9-tetrahydrocannabinol (∆ 9 THC) is the most abundant and the most potent psychoactive of these. Marijuana strength, measured by ∆ 9 THC content, varies from strain to strain and is also affected by breeding, the conditions under which it is grown, its processing and storage. Expressed as the percent ∆ 9 THC, the potency has been found to vary from roughly 4 to 20%. 7, 8 Marijuana can be consumed in a number of ways: it can be smoked in cigarettes or pipes, eaten in foods, and extracted in teas or alcohol-based tinctures. Ingested, marijuana tends to have a slower onset of action, blunted high and longer duration of effect than when smoked. 9 
EMPIRICAL DATA
A survey distributed by the Alliance for Cannabis Therapeutics in the US and UK examined the perceived effects of smoked cannabis on MS symptoms (response rate 132/255). More than 70% of the subjects reported that cannabis reduced spasticity, chronic pain of the extremities, acute paroxysmal phenomena, tremor and emotional dysfunction. 10 Two small clinical investigations have examined the effects of smoked cannabis on people with MS. The first, a case study, concluded that marijuana might have powerful beneficial eff e c t s on both spasticity and ataxia warranting further evaluation. 11 A later study of 10 patients found that marijuana impaired objective ratings of posture and balance, although patients felt subjectively i m p r o v e d . 1 2 Several very small clinical trials have compared the use of oral THC and/or nabilone, a synthetic cannabinoid, to placebo and have yielded varying results. 1 3 -1 8 Most participants reported at least subjective benefits and some investigations revealed objective improvements as well. 1 3 -1 7 The value of these results are limited by the small sample sizes, diversity in patient groups and dosing schedules, but collectively suggest that cannabis and/or its derivatives relieve symptoms of MS.
CANADIAN LEGAL CONTEXT
Under the Controlled Drugs and Substances Act, it is illegal to possess, seek and obtain, produce or traffic in cannabis, its preparations, derivatives or similar synthetic preparations.
Regulation of medicinal marijuana in Canada has been recently revised and the status of recreational cannabis use is under debate. In 2001, the Canadian government amended federal drug laws and the Medical Marihuana A c c e s s Regulations came into force.
§ These regulations permit people with certain illnesses to apply for an exemption to use cannabis m e d i c i n a l l y. Those obtaining an exemption may obtain marijuana by growing their own, or by designating another person to grow it for them.
PURPOSE
Little is known about the extent of cannabis use among this patient group in Canada. This paper reports on a survey conducted in a sample of adults with MS in Alberta, Canada, and describes the prevalence and perceptions of cannabis use in this group prior to the implementation of the Medical Marihuana Access Regulations.
METHODS
The data for this study are derived from a larger survey that looked at the use of complementary and alternative medicine by people with MS.
Sample size determination: Calculations were based on estimating the proportion of MS patients who used complementary therapies to ±5% with 95% confidence. Based on previous research, we conservatively estimated that complementary and alternative medicine is used by 50% of MS patients. 19, 20 To obtain our desired level of precision, a sample of approximately 390 people was needed. Allowing for a 50% response rate, 780 people were required for the survey.
Study population. The Calgary MS Clinic is the only regional source of neurological care and tertiary rehabilitation for patients with MS. At the time of sample selection, the clinic database contained information, including Expanded Disability Status Scale scores (EDSS), 21 on 2600 people. Patients for whom an address was not known, those known to be deceased, and those who had not given blanket consent to be approached for research projects were dropped from the database. Exclusion criteria defined by the researchers were people under 18 years of age and those whose diagnosis was possible or probable MS (vs. clinically definite and lab-supported MS). After these exclusions, a sampling frame of 1335 remained. The database was then stratified by impairment level derived from the EDSS score yielding the distribution shown in Table 1 . All people described as very severely impaired were included in the final sample as were the nine people for whom a score was not recorded. The remaining 742 subjects required were systematically and equally drawn from the remaining three impairment levels resulting in a total sample of 780. The distribution of the study sample is also illustrated in Table 1 . enhance the response rate, a postcard reminder was sent out four weeks later.
Questionnaire. A self-report questionnaire developed for the purpose of the study was used to collect data. General sociodemographic information (e.g., marital status, age, sex, education) and information on disease characteristics (e.g., onset, diagnosis, pattern, symptom experience, disability, medication use, comorbidities) were collected. Questions regarding cannabis use assessed opinions on use, reasons for use, patterns of use and perceptions of effects. Questions were primarily close-ended although subjects were given the opportunity to provide additional detail in those cases where the response options provided did not contain a choice that described them. For some questions, more than one response option could be endorsed. Finally, respondents were given the opportunity to make general comments about their experience with cannabis use.
Analyses. The survey data were entered into STATA 6 . 2 2 Descriptive statistics were used to summarize responses. Multiple logistic regression was used to identify factors associated with cannabis use (alpha =0.05). Content analysis was used to describe the textual comments.
The study was approved by the Conjoint Health Research Ethics Board at the University of Calgary.
RESULTS

Sample:
Of the 780 surveys mailed, 107 were undeliverable (e.g., subjects had moved, were deceased). Four hundred and twenty people provided responses to the cannabis section (response rate 420/673=62%), although the number responding to each question varies slightly. Sociodemographic and disease characteristics are illustrated in Table 2 .
Cannabis use:
Most respondents believed that it should be legally permissible for people to use cannabis medicinally (72%). Slightly less than one quarter (23%) did not have an opinion, while the minority opposed (5%). The vast majority stated they were aware cannabis was potentially useful in relieving symptoms associated with MS (96%). Less than half of the respondents had tried cannabis at some point in their lives (43%) and this was not necessarily for medicinal purposes.
The most common reasons given for not using cannabis by those who were aware it might be therapeutically useful but who had not tried it (n=222) were: the fact it is an illegal substance (64%), concern about side effects (34%), lack of knowledge on how to obtain it (34%) and a disbelief that it would help symptoms (24%).
Considering those who stated they had tried cannabis (n=176), 35% (n=67) reported this had been to manage the symptoms of their MS. Among this latter group, 43 (64%) had used it within the past three months (current users) and 24 (36%) had discontinued use. The most common reasons endorsed for discontinuing use were cost (n=11), dislike of side effects (n=10), legal concerns (n=8) and lack of effectiveness (n=7).
Details of the experiences of current cannabis users are given in Table 3 .
Multiple regression showed that cannabis users were not distinguished by marital status, education, or use of conventional medication. However, age, sex, disability level and income were predictive of cannabis use. Specifically, older people (OR=0.16: 95% CI=0.057-0.45) and those with higher incomes (OR=0.19; 95% CI=0.070-0.52) were less likely to use cannabis. Sex and disability interacted to predict cannabis use. Among those with less disability, women were significantly less likely to use cannabis (OR=0.17: 95% CI=0.055-0.52).
Written comments were made by 35 respondents. Most comments contained descriptions of the symptom relief experienced with cannabis use. A couple of people contrasted the effects of cannabis with those of conventional medication. For example, one person described the following: "Pharmaceutical t 
reatments that I've experienced have been extre m e l y intoxicating (extreme anxiety, sleeplessness) among other symptoms that have been severely negative to my mental wellbeing as well as physical well-being (stomach trouble, breathing shortness). With cannabis, I feel more in control of my mind and body. If the effect is too strong, it is easily remedied by a cookie LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES
DISCUSSION
A substantial proportion of those responding to the questionnaire stated they had used cannabis at some point in their lives (43%). This is considerably higher than the 23% of Canadians reporting a similar pattern of use in a 1994 survey. 23 This could be due to an actual increase in the proportion of people using cannabis generally, a trend that has been previously described, 23 to people more readily disclosing use, or to people with MS being more likely to have used cannabis.
The majority of respondents stated they were aware that cannabis could be used medicinally for the treatment of MS and this is not surprising in light of the attention medicinal marijuana has received in the media recently. Most people (72%) were of the opinion that marijuana should be legalized for medical purposes and this is consistent with previous surveys indicating the majority of Canadians (78%) supported the federal government's plan of legalizing medical marijuana. 24 This is in contrast to the smaller proportion of Canadians (27%) who believe that cannabis should be legalized for recreational use. 23 Despite knowing that cannabis might help relieve their symptoms, most people had not tried it because of its illicit status. The Medical Marihuana Access Regulations have been implemented to facilitate access for certain patient groups and it is probable that the proportion of people with MS who use marijuana will increase. For some people, however, the legal sanctions were not a deterrent as evidenced by the proportion of individuals who used cannabis prior to the introduction of these new regulations. In fact, for many, medicinal use evolved from previous recreational use. It is, therefore, likely that some people will use cannabis without applying for, or without being granted, an exemption.
Smoking was the primary method of cannabis consumption reported by users. Certain advantages have been ascribed to smoked, versus orally ingested cannabis or THC. THC is absorbed more rapidly and reliably from the lungs, allowing patients a greater degree of control in titrating their own doses. 25, 26 The presence of other constituents in cannabis smoke may modify the subjective experience of THC, reducing anxiety and other negative effects. 27 However, as with tobacco, smoking cannabis may give rise to a host of respiratory problems ranging from irritation of the respiratory tract to malignancies. 28 The development and evaluation of alternative delivery systems, such THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES 204 as nasal inhalers or skin patches, may be warranted if cannabis is found to be therapeutically effective. Cost was the main reason cited for discontinuing use among those who had tried it for their MS but stopped. Although the new regulations permit people to possess cannabis, a legal supply still does not exist. While some people who have been granted exemptions grow their own, or have appointed a designate who has been granted an exemption to grow for them, these options are not always feasible given the equipment and expertise necessary to grow a sufficient, and healthy supply. 29 Consequently, many still purchase the substance from others. Such transactions may be costly and may put purchasers at risk of buying a product of questionable quality. If cannabis is recognized as a medicinal product by the government, a legal supply should be accessible.
Dislike of side effects was the second most common reason endorsed for no longer using cannabis. Being able to enjoy cannabis, or use it effectively, has been described as a learned behavior. 30 Indeed, in a previous survey of oncologists, it was observed that patients who had side effects using cannabis as an anti-emetic tended to be inexperienced with it. 31 It has been recommended that new consumers be informed of the potential side effects prior to initial use in order to minimize anxiety when they are experienced. 32 Similarly, it would seem important to take into consideration cannabis experience in future research.
Descriptions of the therapeutic benefits experienced with cannabis were consistent with those reported in earlier studies. In particular, subjects perceived reductions in spasticity and pain, and improved psychological well-being. These data are subjective and must be interpreted cautiously. They do suggest that further research is justified in evaluating the therapeutic properties of cannabis in people with MS.
Although lacking a firm evidence base, cannabis is being used as a medicine by people with MS. It will gain legitimacy within the medical arsenal with the establishment of its safety and eff i c a c y, consistent with the standards applied to the development of other new drugs.
